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Ll.l VES 


1* 


* R*S S S U** 




V* 


6Rfi 


30 , 32 


LI. 2 VES 


1* 


* fl*S Q — -S 1*^ * * 




V* 


7Rfi 


30,31 


LI. 3 VES 


1* 


* S*S E — S L** — * SGHEKH-^ 


L** 


V* 


13RR 


3 0,31 


Ll.-^ VES 


U* 


- S*Q S — S L** — * S-HGHT* 


L*4. 


F* 


12RR 


30 , 3 1 


LI. 5 VES 
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^ G*S S — S D** GS-* ~ 


L** 


R* 
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30,31 


LI. 6 HO 
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* G D H — L H ^ —"^ * 
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STRUCTURE 










CSR 
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* = HOHRRNDOn, CRITICAL CSR ftfl RESIDUE(S); 
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- = RR RESIDUE HOT PRESENT; P' = RNV flfi RESIDUE BUT PROLINE; 
OIUERSITV POSITION = POSITION HflU I NG RRNOOniZED RR IN LIBRRRV 
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rVLlib PRIMER CONSTRUCTION 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 
21. 
21. 
22. 
23. 
24. 



Ll.lRVD: 19-24ASSSVCNNN)2M3435-rsB-38-rs4. 

L1.2FWD: 19-24ASQSICNNN)232L34-rsB-38-rs4 

LI . 3FWD : 19-24SSESLCNNN)232L34-rsB-38- rs4 

L1.4FWD: 19-24SQSSLCNNN)232L34-rsB-38-rs4 

LI. 5FWD: 19-24GSESDCNNN)2SNGNT32L34-rsX-36-rs4. 

L1.1-3BCK: prs2-prs2' ,2CD3-9 

LI . 4eCK: prs2-prs2 ' , 2CV)3-9 

1-1.5BCK: prs2-prs2',2CS)3-9 



LIALLFWD 
LIALLBCK: 

L271YFWK: 
L271Y(=WK: 
L271YFWK: 
L2ALLBCK: 
L1-8ALLBCK: 

L3.1FWD: 

L3.2FWD: 

L3.3FWD: 

L3.4FWD: 

L3.5FWD: 

L3.6FWDV 

L3ALLBCK: 

LJCLLNKFWD; 

CLFWD: 

CLBCK: 



rVHlib 


PRIMER CONSTRI 


25 


5'VHFWD: 


26 


5'VHBCK: 


27 


Hl.lBCK 


28 


H1.2BCK 


29 


H1.3BCK 


30 


HIALLFWD 


31 


H31FWD: 


32. 


H31BCK: 


33 


H2.1FWD 


34 


H2.2FWD 


35 


H2.3FWD' 


36 


H2ALLBCK 


37 


3'VHFWD: 


38 


3'VHBCK: 


39 


H3.5RW): 


40 


H3.7FWD: 


41 


H3.10FWD: 


SEQUENCING PRIMERS 


42. 


pCFWD 


43. 


pCBCK 



34-rsB-44-prs5. 
prs0-prsl-rs2' 

63-71CY:)-rsC-76-prs5C10) 
63-71CF:)-rsC-76-prs5Cl0) 
63-71CA)-rsC-76-prs5C10) 
38- rsB-48CI>49CNNN)252- 58 
prsl-pps2-l-8 

84-89Q 91CNNN)294P9697-100 

84-89Q 91CNNN)2P959697-100 

84-89Q 91CNNN)294P97-100 

84-899091CNNN)294959697-100 

84-8990919293CNNN)294959697-100 

84-89909192CNNN)294959697-100 

prs6-72-rsC-76-82 

95-100-psC-110-rs4 

209-rs4' -216Crs4)-prs5 

prs0-105-107CCLLNK)-110-ll6 

)N 

40-51-rs3-pUC 
prsl-l(prs2)-7 

17- rsB-23A* 25G* F»28F*30CNNN)3233M*35-40 
17-rsB-23A*25G*S*28F*30CNNN)3233M*35-40 
17- rsB-232425G* Y* 28F* 30(NNN)31a3233W*35- 
pCFWD= pCLONALLFWD Csee . . .) 

100-104-rs3O-Ps3CCHlLNK)-rs3'-prs4 
pC-17-rsB-24 

474«49505152CNNN)54G*56-rsD-59. . . 
474849505152P*CNNN)54G*56-rsD-59. . . 
474849505152P*CNNN)G*F 56-rsD-59. . 
15-24pC 

89-95-rs5-pCFWD 

prs2-56-rsD* -59-65 

89-95CNNN)3DY-rs3O-i04 

89-95GCNNN)YCNNN)DCNNN)DG-rs3O-104 

89-95YCNNN)SCNNN)PCNNN)YFDY-rs3O-104 



pUCFWD = pCLONALLFWD 
pUCBCK = pCLONALLBCK 
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I 
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with Active Lib of 
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GROUPING by: 
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of 

Active.Lib 



REMOVAL OF GDR/GSR 
VL alone 
VH alone 

Individual GSR/GDRH3 



ADDITIONAL MUTAGENSIS 
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Selective 
(one GDR/GSR) 
(one position within a GDR/GSR) 



SELECT BEST GRANGES 



I 



GOMBINATION OF BESTGHANGES 
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16A. Isolation for Target Recognition (T+) 

free rVabT'cj) 

rVabT (}) Lib. 



and 



isolated 
rVabT+(|) 



removes y free rVabT'Cj) 



16B. Isolation for Target Specificity and/or Selectivity (S+) 



aid rVabS^Lib.^ 
com-T-pep 

and 
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free com-T-pep complexes 

rVabS^c}) 



isolated 
rVa'Ss^tj) I ^Va^S+4) 



removes 



freey com-f 



bS-(j) 
pep complexes 



LEGEND: rVabCj) = phage displayed rVab; Lib = library; 

= Target (T) bound to matrix (here plastic dishes) 
com-T-pep = none-Target entity (here peptide) with 
undesired common surface epitopes 
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I Peltet 



Supernatant I 

^ 7 7 

rVabT-S~A" 



I 



amplify (J) 
and recycle 



©WGA:RG: rVabT + S?A? 

ResuspenclJ+ GTP j 
^ ^Supernatant | 
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Pellet 



amplify <|) 
and recycle 
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@WGA:RG • 
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Recognized 



i 
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LSS 
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LSS 
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amplify (}) 
land recycle 
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1 



[Supernatant 



"•^'•^l LSS supe'matant 



free rVabT+A+S? 
Competitive- Ant agonist-Like 



CCh„ 



^or :Gr^(DwGA:RoP;]^ 



f 



® 



rVabT + S?A-^:^ _ 

ScphadexGso *^ 
or Centritugatjon | 

amplify (|) . 
and recycle 

I 



LSS 



Allosteric-Agonist-Like 

^ ©WGA:RG rViabT+S?AR/G+ ^ ' , ' , I 

'^'^^ ©yVGA:R:rVabT-^S?A+ free rVabT^-S^AiJ 

Partial- Agonist-Like Agonist-Like 



1, 

rVal 
joni 



Pellet 



CD'" 

gyVGAiGRmi ^^soluble GRm2.3.4.S 



a' 

amplify Cp 

and recycife 



rVabT 



(^GA:R:rVabT + S+A+ 



^uperretant 
GRn,2.3,4.5:''VabT + S,„rA+ 



FIG. 19 



Isolate Tl+rVab 



® -Ti 4. rVabT'^S?A?<j) Lib. 

IWashes (W] 



+ comp-T-receptor^j 



discard supernatant 



atrix 



rVabTi+S+A? 



Donnain Tip^o... Grouping: @ -j^ - 

Matrix 



- plus T-| domain peptide n,o... 



incubate and spin 



Display Pep8 Lib. 
Pep8T2' c|).Lib 



• supernatant 



<S) -T2 



•-►Pep8T2+4 



-Lib 



Combinatorial Bivalent 
Tl-2 Recognition Lib. 



i 



rVabTin'^'S+A? — Pep8j2+ 4 Lib. 



PAN for rVab-Pep which 
form ACTIVE T-[-T2 DIMER 

free & free T2 



add 

(m)noninterfering AbT-j and test 
for fluoresence transfer between 
Tl & T2 



Matrix 



discard supernatant 



rVabTi n'^S+A*-Pep8T2+ 



FIG. 20 



Obtained as rVab^2m+ PepSTI +[A+] 
which competes with Pep8T2m+ 



1. 



rVabT2m'^S+A' 



i 



rVabTi n"^S+A* 



Label 



|[*]rVabT2m^S-hA* [*]rVabT-| pS+A 



Search CHEMFILE 
for Competitive 
SOMERs 



Use as 
Reporters 



SOMER-T2m 



Link SOMERs covaiently 
Form multi-Target surface 
interactors: Tl n-T2m 




FIG. 21 



{ SEQUENCES of rT+S+A+ Vab aa } j=l,N 



i 



MODELLING | 



By PCR for the set of Active 
Surface Scanners (rVabTSA+) 
of a defined drug target domain 



Known loop structures 
Known framework structure 



{ [x,y,z, a, p, Y-..] }j=1,N 



I 



GENETIC ALGORITHM 



a,p,Y: = chemical attributes 
^charge distribution 
hydrophobicity 
solvent accessabillty 
—polar network 

x,y,2, = atomic positions 



P ( a, Y ) = S (X, y, z) 




DIRECTED COM P UT ATI O N AL 

SYNTHETIC EFFORT SCREENING 




DISCOVERY LEAD 



P = mapping of attributes 
S = every point on surface 



Using known methods 
(i.e., DOCK, HOOK 
programs) 



FIG. 23 



24.1 



For a set of TSA* rVabs for a specific Target: Determine the 



General Orientational Matrix for each attribute R 



'J 



R = 



Generalized orientational matrix [ (}), H', oj ] 
mapping similar attributes 
a. p , Y = Chemical and structural attributes 



[x,y,z, a. p, Y...]j 



[x+, y+, z+, a, P. y,..]j 



x+, y+, z+ = Rj (()), W, Q>) (X, y, z) 



24.2 Find the set of Rj's that minimizes some target 
function of a, p, y without atomic clashes 



CDR 



Example: overlap arginine 
guanidinium ( # ) groups 




VhEAVY CSRS+CDRH3 = <^^^ "^UGm CSRS = c ^ 



FIG. 24 



1. After obtaining the first {attributelj; i.e., { R }j, 
Repeat process for hydrophobicity ; i.e., { H }j 
Search for the overlap of the 

{H}j of methyl groups with the {R}j of arginines 

2. Now use {R}j (E) {H}j as good predictor of other 
overlaps for the other sets of chemical attributes 

3. Iterate process; eliminate 'outliers' and derive a single, 
overlapping neighborhood Active Surface Scanner surface 

S={R(X)H(X) Z}j^i,N 

this is the BEEP , 

i.e., the Biological Enhanced Ensemble Pharmacophore 

4. Model of a 2D-BEEP 




hydrophobicity 



argmme 



FIG. 25 



